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DETAILED ACTION 

1. Claims 1-17 of the application have been examined. 

Drawings 

2. The drawings submitted on March 30, 2001 are accepted. 

Claim Rejections - 35 USC §112 

3. The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and 
distinctly claiming the subject matter which the applicant regards as his invention. 

4. Claims 5 and 1 1-17 are rejected under 35 U.S.C. 1 12, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. 

Claim 5 states, "A method as claimed in claim 1, further comprising improving the 
design of the actual electronic device based on the environment" 

The environment here refers to the test environment or test system. What the applicants 
have is a virtual test environment in which a virtual device is emulating an actual electronic 
device. It is not clear how the actual electronic device can be improved based on the test 
environment. The design parameters of the test environment have no bearing on the actual 
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electronic device. Therefore, improving the design of the actual electronic device based on the 
environment is not defined and is vague and indefinite. 

Claim 1 1 recites the limitation, "timing circuitry to evaluate the integrity of the input test 
signal and a resulting output signal from the virtual device". The apparatus of the claim has a 
virtual device emulating the actual electronic device in a virtual test environment. The Examiner 
takes the position that an actual timing circuitry cannot be added to the apparatus to evaluate the 
integrity of the virtual input test signal and a resulting output signal from the virtual device. 
Therefore, timing circuitry to evaluate the integrity of the input test signal and a resulting output 
signal from the virtual device is not defined and is vague and indefinite. 

Claim 13 recites the limitation, "said timing circuitry comprises a first timer to determine 
the time interval between output of the input test signal by said virtual test environment and 
receipt of the output test signal by said virtual test environment, and a second timer to determine 
the time interval between receipt of the input test signal by said virtual device and output of the 
output test signal by said virtual device". The apparatus of the claim has a virtual device 
emulating the actual electronic device in a virtual test environment. The Examiner takes the 
position that an actual timing circuitry comprising a first actual timer to determine the time 
interval between output of the input test signal by said virtual test environment and receipt of the 
output test signal by said virtual test environment and a second actual timer to determine the time 
interval between receipt of the input test signal by said virtual device and output of the output 
test signal by said virtual device cannot be added to the apparatus. Therefore, said timing 
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circuitry comprising a first timer to determine the time interval between output of the input test 
signal by said virtual test environment and receipt of the output test signal by said virtual test 
environment, and a second timer to determine the time interval between receipt of the input test 
signal by said virtual device and output of the output test signal by said virtual device is not 
defined and is vague and indefinite. 

Claim 15 recites the limitation, "said timing circuitry comprises a first timer to determine 
the time interval between output of the input test signal by said virtual test driver and receipt of 
the output test signal by said virtual test receiver, and a second timer to determine the time 
interval between receipt of the input test signal by said virtual device and output of the output 
test signal by said virtual device". The apparatus of the claim has a virtual device emulating the 
actual electronic device in a virtual test environment. The Examiner takes the position that an 
actual timing circuitry comprising a first actual timer to determine the time interval between 
output of the input test signal by said virtual test driver and receipt of the output test signal by 
said virtual test receiver and a second actual timer to determine the time interval between receipt 
of the input test signal by said virtual device and output of the output test signal by said virtual 
device cannot be added to the apparatus. Therefore, said timing circuitry comprising a first timer 
to determine the time interval between output of the input test signal by said virtual test driver 
and receipt of the output test signal by said virtual test receiver, and a second timer to determine 
the time interval between receipt of the input test signal by said virtual device and output of the 
output test signal by said virtual device is not defined and is vague and indefinite. 
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Claim 16 recites the limitation, M said timing circuitry comprises a first timer to determine 
the time interval between output of the input test signal by said virtual test environment and 
receipt of the output test signal by said virtual test environment, and a second timer to determine 
the time interval between receipt of the input test signal by said virtual device and output of the 
output test signal by said virtual device". The apparatus of the claim has a virtual device 
emulating the actual electronic device in a virtual test environment. The Examiner takes the 
position that an actual timing circuitry comprising a first actual timer to determine the time 
interval between output of the input test signal by said virtual test environment and receipt of the 
output test signal by said virtual test environment and a second actual timer to determine the time 
interval between receipt of the input test signal by said virtual device and output of the output 
test signal by said virtual device cannot be added to the apparatus. Therefore, said timing 
circuitry comprising a first timer to determine the time interval between output of the input test 
signal by said virtual test environment and receipt of the output test signal by said virtual test 
environment, and a second timer to determine the time interval between receipt of the input test 
signal by said virtual device and output of the output test signal by said virtual device is not 
defined and is vague and indefinite. 

Claims rejected but not specifically addressed are rejected based on their dependency on 
rejected claims. 



Claim Rejections - 35 USC § 102 
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5. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in- 

(1) an application for patent, published under section 122(b), by another filed in the United States before the 
invention by the applicant for patent, except that an international application filed under the treaty defined in 
section 351(a) shall have the effect under this subsection of a national application published under section 122(b) 
only if the international application designating the United States was published under Article 21(2)(a) of such 
treaty in the English language; or 

(2) a patent granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that a patent shall not be deemed filed in the United States for the purposes of this 
subsection based on the filing of an international application filed under the treaty defined in section 351(a). 



6. Claims 1,4-6, 9 and 10 are rejected under 35 U.S.C. § 102(e) as being anticipated by 
Matsumura et aL (U.S. Patent 6,370,675). 



6.1 Matsumura et al. teaches Semiconductor integrated circuit design and evaluation 
system using cycle-base timing. Specifically, as per claim 1, Matsumura et al. teaches a method 
of evaluating performance of a test environment and an actual electronic device during testing of 
the electronic device (CL1, L10-17; CL2, L39-42); the method comprising: 

creating a virtual test environment emulating an actual test environment in which the 
electronic device is to be tested (Fig 2, Item 1 1 ; Abstract, L9- 1 1 ; CL2, L39-42; CL5, L4 1 -44); 

implanting a virtual device emulating the actual electronic device into the virtual test 
environment (Fig 2, Item 45; Abstract,, L6-8; Fig 1, Item 13 2 ; CL2, L42-46; CL3, L23-28); 

stimulating the virtual device with an input test signal emulating an actual input signal to 
be applied to the actual electronic device during testing (Fig 1, Input to Item 11; Fig 2, Item 28; 
Fig 1, Item 13 1; CL2, L42-46); and 
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evaluating the integrity of the input test signal and a resulting output signal from the 
virtual device (Fig 2, Item 27; CL3, L30-33; CL5, L47-54). 

Per claim 4: Matsumura et al. teaches performing a virtual adjustment of the virtual 
device based on the evaluation (C13, Ll-10). 

Per claim 5: Matsumura et al. teaches improving the design of the actual electronic 
device based on the environment (C13, Ll-10). 

6.2 As per claim 6, Matsumura et al. teaches an article, comprising a storage medium 
having instructions stored thereon, the instructions when executed evaluating performance of a 
test environment and of an actual electronic device during testing of the electronic device 
(Abstract, Ll-21; Fig 1; CL4, L24-29; CL1, L10-17; CL2, L39-42); 

creating a virtual test environment emulating an actual test environment in which the 
electronic device is to be tested (Fig 2, Item 11; Abstract, L9-1 1; CL2, L39-42; CL5, L41-44); 

implanting a virtual device emulating the actual electronic device into the virtual test 
environment (Fig 2, Item 45; Abstract,, L6-8; Fig 1, Item 13 2 ; CL2, L42-46; CL3, L23-28); 

stimulating the virtual device with an input test signal emulating an actual input signal to 
be applied to the actual electronic device during testing (Fig 1, Input to Item 1 1; Fig 2, Item 28; 
Fig 1, Item 13i; CL2, L42-46); and 

evaluating the integrity of the input test signal and a resulting output signal from the 
virtual device (Fig 2, Item 27; CL3, L30-33; CL5, L47-54). 
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Per claim 9: M atsumura et al. teaches the instructions when executed additionally 
perform a virtual adjustment of the virtual device based on the evaluation (C13, LI -10). 

Per claim 10: Matsumura et al. teaches the instructions when executed additionally 
improve the design of the actual device based on the evaluation (C13, Ll-10). 



Claim Rejections - 35 USC § 103 



7. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 



8. The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1, 148 USPQ 459 
(1966), that are applied for establishing a background for determining obviousness under 35 
U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating obviousness 
or nonobviousness. 



9. Claims 2, 3, 7 and 8 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Matsumura et al. (U.S. Patent 6,370,675) in view of Dang (U.S. Patent 5,931,962). 
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9. 1 As per claims 2 and 3, Matsumura et aL teaches the method of claim 1 . Matsumura et 
al. teaches that the LSI tester simulator compares the output signals from the logic simulator 
(virtual device) with the expected data to determine the correctness of the test pattern (that 
includes the test environment correctness) or performances of the LSI device (CL3, L6-10). 

Matsumura et al. does not expressly teach performing a virtual calibration of the virtual 
test environment; and improving the virtual calibration based on the evaluation. Dang teaches 
performing a virtual calibration of the virtual test environment; and improving the virtual 
calibration based on the evaluation (CL2, L35-37), because that will compensate for timing 
inaccuracies due to unequal electrical cable length and non-linear response of the testing 
circuitry and errors in modeling of the testing circuitry (CL2, LI 7- 19). It would have been 
obvious to one of ordinary skill in the art at the time of Applicants' invention to modify the 
method of Matsumura et al. with the method of Dang that included performing a virtual 
calibration of the virtual test environment; and improving the virtual calibration based on the 
evaluation. The artisan would have been motivated because that would compensate for timing 
inaccuracies due to unequal electrical cable length and non-linear response of the testing 
circuitry and errors in modeling of the testing circuitry. 

9.2 As per claims 7 and 8, Matsumura et al. teaches the article of claim 6. Matsumura et 
al. teaches a storage medium having instructions stored thereon for the LSI tester simulator to 
compare the output signals from the logic simulator (virtual device) with the expected data to 
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determine the correctness of the test pattern (that includes the test environment correctness) or 
performances of the LSI device (CL3, L6-10). 

Matsumura et al. does not expressly teach that the instructions when executed 
additionally perform a virtual calibration of the virtual test environment; and the instructions 
when executed additionally improve the virtual calibration based on the evaluation. Dang 
teaches that the instructions when executed additionally perform a virtual calibration of the 
virtual test environment; and the instructions when executed additionally improve the virtual 
calibration based on the evaluation (CL2, L35-37), because that will compensate for timing 
inaccuracies due to unequal electrical cable length and non-linear response of the testing 
circuitry and errors in modeling of the testing circuitry (CL2, LI 7- 19). It would have been 
obvious to one of ordinary skill in the art at the time of Applicants' invention to modify the 
storage medium having instructions of Matsumura et al. with the storage medium having 
instructions of Dang that included the instructions that when executed additionally performed a 
virtual calibration of the virtual test environment; and the instructions when executed 
additionally improved the virtual calibration based on the evaluation. The artisan would have 
been motivated because that would compensate for timing inaccuracies due to unequal electrical 
cable length and non-linear response of the testing circuitry and errors in modeling of the testing 
circuitry. 

10. Claims 11-13 and 15-17 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Matsumura et al. (U.S. Patent 6,370,675) in view of Panis (U.S. Patent 6,550,036). 
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10.1 As per claim 11, Matsumura et ah teaches an apparatus for evaluating the performance 
of a test environment and of an actual electronic device (Abstract, Ll-21; Fig 1; CL4, L24-29; 
CL1, LI 0-1 7; CL2, L39-42); the apparatus comprising: 

a virtual device emulating the actual electronic device (Fig 2, Item 45; Abstract,, L6-8; 
Fig 1, Item 13 2 ; CL2, L42-46; CL3, L23-28); 

a virtual test environment emulating an actual test environment in which the electronic 
device is to be tested (Fig 2, Item 11; Abstract, L9-1 1 ; CL2, L39-42; CL5, L41-44); to apply to 
the virtual device an input test signal emulating an actual input signal to be applied to the actual 
electronic device during testing (Fig 1, Input to Item 1 1; Fig 2, Item 28; Fig 1, Item 13i; CL2, 
L42-46); and 

(virtual) circuitry to evaluate the integrity of the input test signal and a resulting output 
signal from the virtual device (Fig 2, Item 27; CL3, L30-33; CL5, L47-54). 

Matsumura et al. does not expressly teach timing circuitry to evaluate the integrity of 
the input test signal and a resulting output signal from the virtual device. Panis teaches timing 
circuitry to evaluate the integrity of the input test signal and a resulting output signal from the 
virtual device (CL2, L47-52; CL4, L50 to CL5, L6), because the timing circuitry will provide 
timing relationships of the device under test to measurement instrument (timer) which measures 
the time intervals between the signals (CL2, L47-48; CL1, L28-30). It would have been obvious 
to one of ordinary skill in the art at the time of Applicants' invention to modify the apparatus of 
Matsumura et al. with the apparatus of Panis that included timing circuitry to evaluate the 
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integrity of the input test signal and a resulting output signal from the virtual device. The artisan 
would have been motivated because the timing circuitry would provide timing relationships of 
the device under test to measurement instrument (timer) which would measure the time intervals 
between the signals. 

Per claim 12: Matsumura et al. teaches the virtual test environment emulates a general 
purpose tester and a tester interface unit specific to the electronic device (Abstract, LI -21; Fig 1; 
CL4, L24-29). 

10.2 As per claim 13, Matsumura et al. and Panis teach the apparatus of claim 1 1 . 
Matsumura et al. does not expressly teach that the timing circuitry comprises a first timer to 
determine the time interval between output of the input test signal by the virtual test environment 
and receipt of the output test signal by the virtual test environment, and a second timer to 
determine the time interval between receipt of the input test signal by the virtual device and 
output of the output test signal by the virtual device. Panis teaches that the timing circuitry 
comprises a first timer to determine the time interval between output of the input test signal by 
the virtual test environment and receipt of the output test signal by the virtual test environment, 
and a second timer to determine the time interval between receipt of the input test signal by the 
virtual device and output of the output test signal by the virtual device (Fig. 1 A, Fig. 3 A; CL1, 
L28-35; CL4, L21-25), because that allows accurate and easy measurement of time intervals 
between first and second signal edges designated as start and stop events because many 
electronic products have time critical specifications (CL2, L40-41; CL1, L28-30; CL1, L10). It 
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would have been obvious to one of ordinary skill in the art at the time of Applicants' invention to 
modify the apparatus of Matsumura et al. with the apparatus of Panis that included the timing 
circuitry comprising a first timer to determine the time interval between output of the input test 
signal by the virtual test environment and receipt of the output test signal by the virtual test 
environment, and a second timer to determine the time interval between receipt of the input test 
signal by the virtual device and output of the output test signal by the virtual device. The artisan 
would have been motivated because that would allow accurate and easy measurement of time 
intervals between first and second signal edges designated as start and stop events because many 
electronic products would have time critical specifications. 

10.3 As per claim 16, Matsumura et al. and Panis teach the apparatus of claim 11. 
Matsumura et al. does not expressly teach that the timing circuitry comprises a first timer to 
determine the time interval between output of the input test signal by the virtual test environment 
and receipt of the output test signal by the virtual test environment, and a second timer to 
determine the time interval between receipt of the input test signal by the virtual device and 
output of the output test signal by the virtual device. Panis teaches that the timing circuitry 
comprises a first timer to determine the time interval between output of the input test signal by 
the virtual test environment and receipt of the output test signal by the virtual test environment, 
and a second timer to determine the time interval between receipt of the input test signal by the 
virtual device and output of the output test signal by the virtual device (Fig. 1 A, Fig. 3 A; CL1, 
L28-35; CL4, L21-25), because that allows accurate and easy measurement of time intervals 
between first and second signal edges designated as start and stop events because many 



Application/Control Number: 09/820,896 Page 14 

Art Unit: 2123 

electronic products have time critical specifications (CL2, L40-41; CL1, L28-30; CL1, L10). It 
would have been obvious to one of ordinary skill in the art at the time of Applicants' invention to 
modify the apparatus of Matsumura et al. with the apparatus of Panis that included the timing 
circuitry comprising a first timer to determine the time interval between output of the input test 
signal by the virtual test environment and receipt of the output test signal by the virtual test 
environment, and a second timer to determine the time interval between receipt of the input test 
signal by the virtual device and output of the output test signal by the virtual device. The artisan 
would have been motivated because that would allow accurate and easy measurement of time 
intervals between first and second signal edges designated as start and stop events because many 
electronic products would have time critical specifications. 

Per claim 17: Matsumura et al. teaches the apparatus comprising a general purpose 
processing system (Abstract, Ll-21; Fig 1; CL4, L24-29). 

11. Claims 14 and 15 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Matsumura et al. (U.S. Patent 6,370,675) in view of Dang (U.S. Patent 5,931,962), and further 
in view of in view of Panis (U.S. Patent 6,550,036). 

11.1 As per claim 14, Matsumura et al. and Panis teach the apparatus of claim 11. 
Matsumura et al. does not expressly teach that the virtual test environment comprises a virtual 
test driver to apply the input test signal to the virtual device, and a virtual test receiver to receive 
the output test signal from the virtual device. Dang teaches that the virtual test environment 
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comprises a virtual test driver to apply the input test signal to the virtual device, and a virtual test 
receiver to receive the output test signal from the virtual device (CL5, L33-48), because the test 
driver contains the pin electronics for driving the test signal to the device under test and the test 
receiver contains pin electronics to receive signals from the device under test in response to the 
test signals (CL5, L43-45). It would have been obvious to one of ordinary skill in the art at the 
time of Applicants' invention to modify the apparatus of Matsumura et al. with the apparatus of 
Dang that included the virtual test environment comprising a virtual test driver to apply the input 
test signal to the virtual device, and a virtual test receiver to receive the output test signal from 
the virtual device. The artisan would have been motivated because the test driver would contain 
the pin electronics for driving the test signal to the device under test and the test receiver would 
contain pin electronics to receive signals from the device under test in response to the test 
signals. 

11.2 As per claim 15, Matsumura et al., Panis and Dang teach the apparatus of claim 14. 
Matsumura et al. does not expressly teach that the timing circuitry comprises a first timer to 
determine the time interval between output of the input test signal by the virtual test driver and 
receipt of the output test signal by the virtual test receiver, and a second timer to determine the 
time interval between receipt of the input test signal by the virtual device and output of the 
output test signal by the virtual device. Panis teaches that the timing circuitry comprises a first 
timer to determine the time interval between output of the input test signal by the virtual test 
driver and receipt of the output test signal by the virtual test receiver, and a second timer to 
determine the time interval between receipt of the input test signal by the virtual device and 
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output of the output test signal by the virtual device (Fig. 1 A, Fig. 3A; CL1, L28-35; CL4, L21- 
25), because that allows accurate and easy measurement of time intervals between first and 
second signal edges designated as start and stop events because many electronic products have 
time critical specifications (CL2, L40-41; CL1, L28-30; CL1, L10). It would have been obvious 
to one of ordinary skill in the art at the time of Applicants' invention to modify the apparatus of 
Matsumura et al. with the apparatus of Panis that included the timing circuitry comprising a 
first timer to determine the time interval between output of the input test signal by the virtual test 
driver and receipt of the output test signal by the virtual test receiver, and a second timer to 
determine the time interval between receipt of the input test signal by the virtual device and 
output of the output test signal by the virtual device. The artisan would have been motivated 
because that would allow accurate and easy measurement of time intervals between first and 
second signal edges designated as start and stop events because many electronic products would 
have time critical specifications. 



Conclusion 



12. The prior art made of record and not relied upon is considered pertinent to the 
applicant's disclosure. 

The following patents are cited to further show the state of the art with respect to 
method and apparatus for evaluating performance of a test environment and an actual 
electronic device using a virtual test environment and a virtual device. 
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1 . Simunic et al., "Method and device for test vector analysis", U.S. Patent 
6,197,605, March 2001. 

2. Turnquist et al., "Event based semiconductor test system", U.S. Patent 
6,678,643, January 2004. 

3. Miller, "Cross-correlation timing calibration for wafer level IC tester 
interconnect system", U.S. Patent Application 2002/0049554, April 2002. 

1 3. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Dr. Kandasamy Thangavelu whose telephone number is 
703-305-0043. The examiner can normally be reached on Monday through Friday from 
8:00 AM to 5:30 PM. 

If attempts to reach examiner by telephone are unsuccessful, the examiner's 
supervisor, Kevin Teska, can be reached on (703) 305-9704. The fax phone number for 
the organization where this application or proceeding is assigned is 703-872-9306. 

Any inquiry of a general nature or relating to the status of this application or 
proceeding should be directed to the receptionist whose telephone number is 703-305- 
9600. 

K. Thangavelu 
Art Unit 2123 
August 2, 2004 




